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Dietary behaviors are associated with obesity, and may be inﬂuenced by the environment. The objective of the
current work was to investigate whether perceptions of built environment factors related to eating in the resi-
dential neighborhood will have different, independent associations with BMI and dietary behaviors than per-
ceived built environment factors in the worksite neighborhood. In 2012–2013, a cross-sectional telephone-
survey of Missouri adults (n = 2015) assessed perceptions of home and workplace built environment factors
related to eating, dietary behaviors, and height and weight. Logistic regression models explored associations be-
tween perceived neighborhood built environment variables, diet, and obesity. The only variable associated with
any of the outcomes explored in the fully adjustedmodelswas the home neighborhood composite scale. None of
thework environment variableswere signiﬁcantly associatedwith any of the health/behavior outcomes after ad-
justment. Few associations were found after adjustment for personal and job-related characteristics, and none
were identiﬁed with the workplace neighborhood environment. While few home environment associations
were found after adjustment, and none were identiﬁed with the perceived workplace neighborhood environ-
ment, the current study adds to the limited literature looking at associations between the perceived neighbor-
hood around the workplace neighborhood and the perceived neighborhood around the home and dietary
behaviors and obesity in adults. Future studies are needed to determinewhether relationships between these en-
vironments and behavior exist, and if so, if they are causal and warrant intervention attempts.
© 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction
Obesity is a major public health threat (Ogden et al., 2015) with sig-
niﬁcant health consequences.(Borrell and Samuel, 2014) Dietary behav-
iors such as fruit and vegetable intake can help prevent chronic disease,
(Dietary Guidelines Advisory Committee, 2015) and sugar-sweetened
beverage intake drives increased calorie consumption and is associated
with obesity. (Mozaffarian et al., 2011) Ecologic frameworks highlight
the importance in inﬂuencing health behaviors of factors beyond the in-
dividual level, including inter-personal, community, and policy levels.
These frameworks show that health behavior is inﬂuenced by multiple
levels and that the levels interact. (Stokols et al., 2003; Sallis and
Owen, 2015) While such frameworks suggest the environment may
be important, including characteristics such as availability of supermar-
kets and access to fast food and restaurants, ﬁndings have been mixed.
(Leal and Chaix, 2011; Moore et al., 2013; Jeffery et al., 2006)
Most research has focused on the home neighborhood environment
and its relationship with obesity and dietary behaviors. (Leal and Chaix,
2011) The limited research exploringmultiple environments (e.g., work
and home) has demonstrated these environments likely differ,
(Burgoine and Monsivais, 2013) and residential and work environ-
ments may be related to dietary each environment may be related to
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behaviors and/or obesity in different ways. (Moore et al., 2013;
Thornton et al., 2013; Burgoine et al., 2013) This is important, given
American workers spend, on average, 8.9 h per day at work.(US
Bureau of Labor Statistics, 2015) In the work neighborhood environ-
ment, existing research has shown associations between objectivemea-
sures of using spatial analysis techniques (e.g., mapping and databases
of food outlets (Leal and Chaix, 2011; Jeffery et al., 2006; Thornton et
al., 2013; Burgoine et al., 2013; Barrington et al., 2015)) and dietary be-
haviors. (Jeffery et al., 2006; Thornton et al., 2013; Zenk et al., 2011; Kerr
et al., 2012). Yet few studies have investigated perceptions of the neigh-
borhood and its associationwith obesity or dietary behaviors. (Moore et
al., 2013) Perceptions of the environment are different from geographic
factors, and capture only features participants are aware of or consider
to be available. (Caspi et al., 2012)
The current study aims to investigate whether perceptions of built
environment factors related to eating in the residential neighborhood
will have different associations with BMI and dietary behaviors than
perceived built environment factors in the worksite neighborhood.
2. Materials and methods
2.1. Design
The participants for this study were from the Supports at Home and
Work for Maintaining Energy Balance (SHOW-ME) study. (Hoehner et
al., 2013) SHOW-ME is a cross-sectional telephone-survey based
study, developed to examine associations between environmental and
policy inﬂuences of where participants live and work and energy bal-
ance behaviors and outcomes.
2.2. Sample
To represent a variety of Missouri cities, variation in the built envi-
ronment, and representation by racial/ethnic minority and low-income
populations, census tracts in four Missouri metropolitan areas (United
States Census Bureau) (St. Louis area, Kansas City area, City of Spring-
ﬁeld, and City of Columbia) were sampled. Census tracts were excluded
from sampling if they had a population density less than the 10th per-
centile of the population density of study areas or N50% inhabitants
aged 15–24 years. To achieve the desired sample, individuals were sam-
pled using a multistage stratiﬁed sampling procedure. The seven strata
included: metropolitan size (large vs. small), and within the large met-
ropolitan size, walkability (low, moderate, and high),(Hoehner et al.,
2013; Frank et al., 2010) and racial/ethnicminority (low vs. high) strata.
Potential participants were contacted using list-assisted, targeted tele-
phone random-digit-dialing with landline phone numbers. Data on
cell phone use just before the start of the data collection period,
(Blumberg and Luke, 2011a; Blumberg and Luke, 2011b) showed
~27.8% of US adults live in households that only have wireless phones.
The percent in Missouri was lower (22.4%), but was higher for adults
age 34 and younger, for racial and ethnic minorities, and for those living
in poverty. Monitoring throughout data collection did not show deﬁcits
in participants in these age, race/ethnicity, or socio-economic catego-
ries. However, differences may have remained for other characteristics
of wireless-only households that were not captured through standard
demographics. The sample included the ﬁrst eligible adult from each
household; only one participant per household could participate. The
response ratewas 15%. Between April 2012 andApril 2013, 2015 partic-
ipants were recruited using threewaves of data collection. To be includ-
ed, participants were required the be: between the ages of 21 and
65 years; employed outside of the home at one primary location;
employed for 20 or more hours per week at one site with at least ﬁve
employees; not pregnant; and no physical limitation to preventwalking
or bicycling in the past week. The study design was approved by the
Human Research ProtectionOfﬁce ofWashingtonUniversity in St. Louis.
2.3. Measures
2.3.1. Survey development
Existing self-reported instruments with reliability and validity evi-
dence served as the basis for the survey tool. (CHIS California Health
Interview Survey, 2009; California Department of Public Health;
Echeverria et al., 2004; Moore et al., 2009; Sallis et al., 2010; Centers
for Disease Control and Prevention (CDC), 2011) The team also drew
on input from a special Questionnaire Advisory Panel (including re-
searchers from universities in theUS and Australia and from the Centers
for Disease Control and Prevention) who are experts in survey develop-
ment, nutrition/food environment, PA, transportation, andworksite en-
vironmental intervention, was convened especially for this study. Test-
retest assessment in a subsample found reliability coefﬁcients ranged
from 0.41 to 0.97, with 80% of items having reliability coefﬁcients of
N0.6. (Hoehner et al., 2013) Additional description of the survey instru-
ment development and telephone interview procedures have been de-
scribed previously. (Hoehner et al., 2013)
2.3.2. Main outcomes
2.3.2.1. BodyMass Index (BMI). BMIwas calculated (kg/m2) from self-re-
ported height and weight, and was dichotomized at 30, based on the
deﬁnition for obesity (Ogden et al., 2015).
2.3.2.2. Dietary intake. Measurement of fruit and vegetable intake was
based on the 2011 Behavioral Risk Factor Surveillance Survey,
(Centers for Disease Control and Prevention (CDC), 2011) using a refer-
ence period of the previous month. Daily totals for sugar-sweetened
beverage consumption was computed by summing reported beverage
consumption over the past seven days across several categories (non-
diet soda, coffee and tea sweetened with caloric sweeteners, sports
drinks, other-juice, Kool-aid). Participants could report the number of
times per day, week, or month they consumed the given food item
(e.g., individual items for sports drink, and soda), whichwere converted
to continuous variables, servings per day. Frequency of fast food con-
sumption in the previous week was measured using one item: “In the
past 7 days, how many times did you eat fast food? Include fast food
meals eaten at work, at home, or at fast-food restaurants, carryout or
drive through.” (CHIS California Health Interview Survey, 2009) Diet be-
haviors included eating fruits and vegetables (at least 3 times per day vs.
fewer), drinking sugar-sweetened beverages (at least 1 time per day vs.
b1), and eating fast food (at least two times per week vs. one or none).
These variables were dichotomized based on the low prevalence of fruit
and vegetable intake among U.S. adults, the contribution of sugar-
sweetened beverages and fast-food to U.S. diets, as well as the distribu-
tion in the data.
2.3.3. Main exposures
2.3.3.1. Home neighborhood environment. Three items adapted from
Echeverria et al. were used to assess the ease of purchasing fresh fruits
and vegetables and the quality and selection of these items in the
participant's neighborhood. (Echeverria et al., 2004) One item from
the California Check for Health measure (California Department of
Public Health)was adapted to assesswhether “there are healthy restau-
rants, like salad, or sandwich shops, in” the respondent's neighborhood.
An additional item was used to assess access to fast food, (Moore et al.,
2009) which was reverse coded. Finally, one item, adapted from the
Physical Activity Neighborhood Environment Scale (PANES) (“Many
shops, stores, markets or other places to buy things I need are within
easy walking distance of my home.”) was used. (Sallis et al., 2010) Full
item wording can be found in Table 1. All six items used a four-point
scale; respondents could strongly disagree, disagree, agree, or strongly
agree. A new variable was created as the average of these six variables.
The Cronbach's alpha for this composite variable was 0.82.
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Table 1
Demographic characteristics of Missouri employees completing SHOW-ME Survey in 2012–2013.
Characteristic Categories N %
Gender Male 628 32.2
Female 1325 67.8
Weight status Non-obese 1232 66.3
Obese 625 33.7
Age 21–44 668 34.6
45–54 642 32.2
55–65 621 32.2
Race White 1216 62.9
Black/African American 586 30.3
Other 131 6.8
Education GED, HS, or less 427 21.9
Some college or Associate Degree 496 25.4
College graduate 624 32.0
Graduate degree (Masters, PhD, MD, JD, etc) 402 20.6
Supervise others Yes 710 36.5
No 1234 63.5
Work schedule Regular day schedule 1486 76.1
Regular evening/night schedule 191 9.8
Rotating/other schedule 275 14.1
Hours worked b40 h/week 552 28.4
40–49 h/week 1128 57.9
≥50 h/week 267 13.7
Commute time b15 min 619 31.8
15–29 min 854 43.8
≥30 min 476 24.4
Schedule ﬂexibility No ﬂexibility 527 27.0
Little/some ﬂexibility 870 44.6
A lot of/complete ﬂexibility 552 28.3
Other job Yes 181 9.3
No 1771 90.7
Worksite size 0–49 employees 600 32.3
50–199 employees 590 31.7
200 or more employees 670 36.0
Home neighborhood environment
It is easy to buy fresh fruits and vegetables in my neighborhood Strongly disagree 76 3.9
Disagree 250 12.8
Agree 912 46.7
Strongly agree 714 36.6
The fresh produce in my neighborhood is of high quality. Strongly disagree 76 3.9
Disagree 292 15.1
Agree 1043 54.1
Strongly agree 518 26.9
There is a large selection of fresh fruits and vegetables available in my neighborhood. Strongly disagree 75 3.9
Disagree 326 16.8
Agree 974 50.2
Strongly agree 565 29.1
There are healthy restaurants, like salad, or sandwich shops, in my neighborhood. Strongly disagree 108 5.6
Disagree 452 23.3
Agree 1025 52.9
Strongly agree 352 18.2
There are many opportunities to purchase fast food in my neighborhood.* Strongly agree 42 2.2
Agree 224 11.5
Disagree 968 49.7
Strongly disagree 712 36.6
Many shops, stores, markets or other places to buy things I need are within easy walking distance of my home. Strongly disagree 176 9.0
Disagree 590 30.3
Agree 830 42.6
Strongly agree 351 18.0
Work neighborhood environment
There are healthy restaurants, like salad or sandwich shops, in the neighborhood surrounding my workplace. Strongly disagree 162 8.4
Disagree 385 20.0
Agree 909 47.1
Strongly agree 473 24.5
There are many opportunities to purchase fast food in the neighborhood surrounding my workplace.* Strongly disagree 717 37.0
Disagree 797 41.1
Agree 308 15.9
Strongly agree 117 6.0
Many shops, stores, markets or other places to buy things I need are within easy walking distance of my work. Strongly disagree 278 14.3
Disagree 663 34.1
Agree 689 35.5
Strongly agree 313 16.1
*Reverse coded.
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2.3.3.2. Workplace neighborhood environment. Respondents were asked
about the neighborhood around their workplace using three items, in-
cluding one adapted from Moor 2009, asking about opportunities to
purchase fast food. (Moore et al., 2009) A new item to assess availability
of healthy restaurants was developed for this survey. The third item
mirrors the item used to assess the home neighborhood environment
regarding access to shops to buy things, adapted from PANES. (Sallis
et al., 2010) Full item wording can be found in Table 1. These items
use the same response options as those assessing the home neighbor-
hood environment. A composite variable was developed by averaging
these three variables; the Cronbach's alpha was 0.71.
2.3.4. Covariates and socio-demographic variables
We explored several characteristics as potential covariates, includ-
ing race, age, gender, highest level of education completed. Characteris-
tics of the participants' jobs were also considered as potential
confounders, including whether they supervise others, the type of
schedule they work (i.e., regular daytime schedule, regular night shift,
rotating shift), how many hours they work per week, the amount of
time they spend commuting, ﬂexibility of work hours, whether they
have another job, and the size of their employer.
2.4. Analysis
Logistic regressionmodels explored the associations between neigh-
borhood environment variables and diet and obesity; these were con-
ducted with and without adjustment for demographic factors, and
with the addition of potential confounding factors regarding their job.
Each environment variable was tested separately followed by a model
including a composite variable. Variables for adjustment were selected
based on associations in bivariate analyses and those commonly used
in the nutrition epidemiology literature. To be consistent, we included
the same adjustment variables in all analyses.
3. Results
The sample was primarily female (68%) and white (63%), with one-
third of participants obese (34%). The participants in this study were
highly educated, with 53% having at least a college degree. Additional
details about the study sample are shown in Table 1.
As shown in Table 2, the home neighborhood composite scale was
negatively associated with the likelihood of being obese (aOR = 0.81,
95% CI: 0.68–0.96), and was the only neighborhood environment vari-
able associated with any of the outcomes explored in the fully adjusted
models. None of the work environment variables were signiﬁcantly as-
sociated with any of the health/behavior outcomes after adjustment
(Table 2). None of the work or home neighborhood environment vari-
ableswas associatedwith sugar-sweetened beverage or fast food intake
in the fully adjusted models.
4. Discussion
This study explored associations between perceptions of the built
environment around both home and work, and dietary behaviors or
obesity. Only the association, between obesity and the home neighbor-
hood composite variable was signiﬁcant in the fully adjusted model
(though this should be viewed with caution given the large number of
comparisons tests). Therewere no signiﬁcant associations between per-
ceptions of the environment and any of the outcomes explored, after ad-
justment. Our ﬁndings differ from previous studies using objective
measures of access to the built environment, which have reported
stronger associations with eating behaviors and obesity when the
built environment was measured around the workplace, compared to
when measured around the home environment. (Thornton et al.,
2013; Burgoine et al., 2013; Barrington et al., 2015) These previous stud-
ies used objective data, based on the respondent's work address and
databases of food outlet availability, (Burgoine and Monsivais, 2013;
Thornton et al., 2013; Barrington et al., 2015) rather than the
respondent's perception of his/her home and work neighborhoods.
Studies that approach the question of how the built environment relates
to dietary behaviors only in terms of objectively measured spatial
Table 2
Crude and adjusteda,b associations (ORs) between home andwork neighborhood environ-
ments and fruit and vegetable intake (b3/3+/d) fast food intake (±2×/week), sugar-
sweetened beverage intake (b1/1+/d), and obesity among Missouri working adults,
2012–2013.
OR (95% CI) A ORa (95% CI) A ORb (95% CI)
Home neighborhood environment
Fruit and vegetable intake
Home neighborhood scale 1.15 (0.98–1.35) 1.11 (0.94–1.31) 1.11 (0.94–1.31)
Easy to buy 1.13 (1.01–1.26) 1.09 (0.97–1.22) 1.09 (0.97–1.23)
High quality produce 1.09 (0.97–1.23) 1.04 (0.92–1.18) 1.04 (0.92–1.18)
Large selection 1.08 (0.96–1.21) 1.04 (0.92–1.17) 1.03 (0.91–1.16)
Healthy restaurants 1.21 (1.08–1.36) 1.14 (1.01–1.28) 1.12 (0.99–1.27)
Fast food restaurants 1.01 (0.89–1.14) 1.02 (0.90–1.16) 1.04 (0.91–1.18)
Many shops, stores 0.94 (0.85–1.04) 1.00 (0.90–1.12) 1.00 (0.90–1.12)
Fast food intake
Home neighborhood scale 0.87 (0.74–1.01) 0.92 (0.78–1.08) 0.94 (0.80–1.11)
Easy to buy 0.90 (0.80–1.01) 0.94 (0.84–1.06) 0.96 (0.85–1.08)
High quality produce 0.88 (0.78–0.99) 0.92 (0.81–1.04) 0.95 (0.84–1.08)
Large selection 0.89 (0.80–1.00) 0.93 (0.83–1.05) 0.96 (0.85–1.08)
Healthy restaurants 0.86 (0.77–0.96) 0.92 (0.82–1.04) 0.93 (0.82–1.05)
Fast food restaurants 1.08 (0.96–1.23) 1.07 (0.94–1.21) 1.07 (0.94–1.22)
Many shops, stores 0.95 (0.86–1.05) 0.92 (0.82–1.02) 0.92 (0.83–1.03)
Sugar-sweetened beverage intake
Home neighborhood scale 0.89 (0.76–1.04) 0.98 (0.83–1.16) 0.93 (0.78–1.11)
Easy to buy 0.89 (0.80–1.00) 0.97 (0.86–1.10) 0.94 (0.83–1.07)
High quality produce 0.84 (0.75–0.94) 0.92 (0.81–1.05) 0.90 (0.79–1.03)
Large selection 0.84 (0.75–0.94) 0.91 (0.81–1.03) 0.89 (0.78–1.01)
Healthy restaurants 0.92 (0.82–1.03) 1.06 (0.94–1.20) 1.02 (0.90–1.16)
Fast food restaurants 1.09 (0.97–1.24) 1.11 (0.97–1.26) 1.06 (0.93–1.22)
Many shops, stores 1.09 (0.99–1.21) 1.02 (0.91–1.14) 1.01 (0.90–1.13)
Obesity
Home neighborhood scale 0.79 (0.66–0.93) 0.81 (0.68–0.96) 0.81 (0.68–0.96)
Easy to buy 0.89 (0.79–1.00) 0.91 (0.81–1.03) 0.90 (0.79–1.02)
High quality produce 0.85 (0.75–0.97) 0.88 (0.77–1.00) 0.89 (0.78–1.01)
Large selection 0.85 (0.75–0.96) 0.87 (0.77–0.99) 0.88 (0.77–1.00)
Healthy restaurants 0.85 (0.75–0.96) 0.89 (0.79–1.01) 0.88 (0.77–1.00)
Fast food restaurants 1.07 (0.94–1.22) 1.07 (0.93–1.23) 1.06 (0.92–1.23)
Many shops, stores 0.93 (0.83–1.03) 0.90 (0.80–1.00) 0.89 (0.79–1.00)
Work neighborhood environment
Fruit and Vegetable Intake
Work Neighborhood Scale 1.00 (0.88–1.14) 1.04 (0.91–1.18) 1.03 (0.90–1.18)
Healthy restaurants 1.09 (0.98–1.20) 1.07 (0.96–1.19) 1.06 (0.95–1.19)
Fast food restaurants 0.98 (0.88–1.09) 1.00 (0.90–1.12) 1.00 (0.90–1.12)
Many shops, stores 0.95 (0.86–1.05) 1.00 (0.90–1.10) 0.99 (0.89–1.10)
Fast food intake
Work neighborhood scale 1.10 (0.97–1.25) 1.08 (0.95–1.23) 1.07 (0.93–1.22)
Healthy restaurants 1.01 (0.91–1.12) 1.02 (0.92–1.13) 1.02 (0.91–1.13)
Fast food restaurants 1.12 (1.01–1.25) 1.10 (0.99–1.22) 1.09 (0.98–1.22)
Many shops, stores 1.05 (0.96–1.16) 1.02 (0.93–1.13) 1.02 (0.92–1.13)
Sugar-Sweetened beverage intake
Work neighborhood scale 1.08 (0.95–1.23) 1.03 (0.90–1.18) 1.03 (0.89–1.18)
Healthy restaurants 0.95 (0.85–1.05) 0.98 (0.88–1.09) 0.98 (0.87–1.10)
Fast food restaurants 1.10 (1.00–1.23) 1.06 (0.95–1.19) 1.05 (0.94–1.18)
Many shops, stores 1.11 (1.01–1.22) 1.02 (0.92–1.14) 1.02 (0.92–1.14)
Obesity
Work neighborhood scale 0.97 (0.85–1.12) 0.96 (0.84–1.11) 1.01 (0.87–1.17)
Healthy restaurants 0.98 (0.87–1.09) 0.98 (0.88–1.10) 1.01 (0.90–1.14)
Fast food restaurants 0.99 (0.90–1.12) 1.00 (0.89–1.11) 1.03 (0.91–1.15)
Many shops, stores 0.98 (0.88–1.08) 0.95 (0.86–1.06) 0.98 (0.87–1.09)
Bold indicates statistical signiﬁcance (p b 0.05).
a Adjusted for race, age, gender, highest level of education completed.
b Adjusted for race, age, gender, highest level of education completed, supervise others,
type of schedule, hoursworkedperweek, time spent commuting,ﬂexibility of job, another
job, and size employer.
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accessibility may overlook other important non-geographic factors in
the environment (only capturing proximity); (Caspi et al., 2012) partic-
ipants may not be aware of the food around them or may not be inter-
ested in the options available. They may also consider options that are
geographically nearby, but difﬁcult to access (e.g., require crossing a
dangerous intersection, neighborhood crime/violence) not to be nearby
options.
Socio ecological frameworks suggest that factors at multiple levels
are related to behavior, therefore, the null ﬁndings in the current
studymay be the result of the sole focus only on the built environment,
which, as the frameworks suggest, may be necessary but not sufﬁcient
to inﬂuence health behaviors and outcomes. (Stokols et al., 2003;
Sallis and Owen, 2015) It would be interesting for future studies to ex-
plore interactions between the environments inside and outside the
home and work environments including both physical characteristics
as well as social and psychological characteristics. This could expand
the understanding of what built environment features really matter in
terms of food choice. Further, the current study explored only percep-
tions of work and home neighborhood environments it is possible that
built environment factors in other places (e.g., locations along commut-
ing routes) may be important; future studies could use alternate
methods to uncover all the environmental exposures an individual ex-
perience. (Kestens et al., 2010)
Findings from this study yield few signiﬁcant associations. Yet, this
study remains important to furthering our understanding of how the
perceived environment may be related to dietary behaviors both
around home and the workplace. This is important for public health in-
terventions and policies to inform workplace health and well-being, as
there is a dearth of research in this area. The built environment around
the workplace is likely much less malleable in an intervention context
than other factors within the workplace setting, as it is unlikely most
employers will be able to change the stores and restaurants around
their business. Therefore a better understanding of the associations
among the workplace neighborhood environment, nutrition behaviors,
and obesity outcomes can help inform decision-making and allocation
of resources toward the environment level interventions likely to have
the most impact.
This study has limitations worth noting. (1) It is not possible to de-
termine the direction of the association or causality from this cross-sec-
tional study. The relationship between the perceived environment and
behaviormay suggest people's perception of the environment is shaped
by their dietary preferences, rather than suggesting the environment
shapes their diet. This is a particular concern given that the neighbor-
hoods were assessed by self-report of perceptions. (Caspi et al., 2012)
Future research incorporating objective and self-reported environmen-
tal data using longitudinal designs would offer stronger evidence. (2)
Dietary behaviors and weight were also assessed by self-report;
(Willett, 2012) self-reported weight is vulnerable to under-reporting.
(Gorber et al., 2007) (3) There is potential for respondent bias as the re-
sponse rate was low, 15%. (4) Generalizability of the ﬁndings is limited
as all participants were from a single state and were frommetropolitan
areas such that rural populations were not represented. (5) Finally, de-
spite the large sample size (2015), it is possible that the study was
under-powered to detect weak associations of themagnitude observed.
4.1. Conclusions
The current study adds to the limited literature looking at associa-
tions between the perceived neighborhood around both the workplace
and the home and dietary behaviors and obesity in adults. Few associa-
tions were found after adjustment, and none were identiﬁed with the
perceived workplace neighborhood environment. Additional studies
are needed to determinewhether relationships between these environ-
ments and behavior exist, and if so, if they are causal and warrant inter-
vention attempts.
Conﬂict of Interest
The authors declare there is no conﬂict of interest.
Abbreviations
(SHOW-ME) study Supports at Home andWork for Maintaining Ener-
gy Balance
(BMI) Body Mass Index
(PANES) Physical Activity Neighborhood Environment Scale
Acknowledgments
The authors thankDr. ChristineHoehner for her invaluable service to
this project. The authors thank the Health and Behavioral Risk Research
Center (HBRRC) at the University of Missouri-Columbia School of Med-
icine for their assistance in implementing the sampling frame and for
data collection. This research was supported by the Transdisciplinary
Research on Energetics and Cancer (TREC) Center at Washington Uni-
versity in St. Louis. The TREC Center is funded by the National Cancer In-
stitute at National Institutes of Health (NIH) (U54 CA155496), (http://
www.nih.gov/) Washington University and the Siteman Cancer Center
(http://www.siteman.wustl.edu/) (RGT, AJH, EAD, CMM, LY, RCB). The
content is solely the responsibility of the authors and does not necessar-
ily represent the ofﬁcial views of the National Institutes of Health. This
article is a product of a Prevention Research Center and was also sup-
ported by Cooperative Agreement Number U48/DP001903 from the
Centers for Disease Control and Prevention (http://www.cdc.gov/)
(RGT, AJH, RCB). This publication was also supported by NIH/NIDDK
P30DK092950 Washington University Center for Diabetes Translation
Research (WU-CDTR) (http://cdtr.wustl.edu/) (RGT and RCB). Its con-
tents are solely the responsibility of the authors and do not necessarily
represent the ofﬁcial view of theWU-CDTR, National Institute of Diabe-
tes and Digestive Kidney Diseases or NIH. The funders had no role in
study design, data collection and analysis, decision to publish, or prepa-
ration of themanuscript. Dr. Adlakhawas supported by a grant from the
UK National Prevention Research Initiative (G0802045).
References
Barrington, W.E., Beresford, S.A., Koepsell, T.D., Duncan, G.E., Moudon, A.V., Jan 2015.
Worksite neighborhood and obesogenic behaviors: ﬁndings among employees in
the promoting activity and changes in eating (PACE) trial. Am. J. Prev. Med. 48 (1),
31–41.
Blumberg, S.J., Luke, J.V., 2011a. Wireless Substitution: Early Release of Estimates From
the National Health Interview Survey, July–December 2010. Division of Health Inter-
view Statistics, National Center for Health Statistics (June 2011a).
Blumberg, S.J., Luke, J.V., 2011b. Wireless Substitution State-level Estimates Fromthe Na-
tional Health Interview Survey, January 2007–June 2010. MD: National Center for
Health Statistics, Hyattsville (June 2011b).
Borrell, L.N., Samuel, L., 2014. Body mass index categories and mortality risk in US adults:
the effect of overweight and obesity on advancing death. Am. J. Public Health 104 (3),
512–519 (Mar).
Burgoine, T., Monsivais, P., 2013. Characterising food environment exposure at home, at
work, and along commuting journeys using data on adults in the UK. Int. J. Behav.
Nutr. Phys. Act. 10, 85.
Burgoine, T., Forouhi, N.G., Grifﬁn, S.J., Wareham, N.J., Monsivais, P., 2013. Associations be-
tween Exposure to Takeaway Food Outlets, Takeaway Food Consumption, and Body
Weight in Cambridgeshire, UK: Population Based, Cross Sectional Study.
California Department of Public Health, 2008. Check for Health. 2008, http://www.
takeactionca.cdph.ca.gov/docs/ﬁt-business-kit-tools/BRO-149_FEB_2008FINAL.pdf
(Accessed August 9, 2012).
Caspi, C.E., Sorensen, G., Subramanian, S.V., Kawachi, I., 2012. The local food environment
and diet: a systematic review. Health Place 18 (5), 1172–1187 (Sep).
Centers for Disease Control and Prevention (CDC), 2011. Behavioral Risk Factor Surveil-
lance System Survey Questionnaire. U.S. Department of Health and Human Services,
Centers for Disease Control and Prevention, Atlanta, Georgia.
CHIS California Health Interview Survey, 2009. Los Angeles (CA): UCLA Center for Health
Policy Research. http://www.chis.ucla.edu/ (Accessed October 11, 2011).
Ogden, C.L., Carroll, M.D., Fryar, C.D., Flegal, K.M., 2015. Prevalence of obesity among
adults and youth: United States, 2011–2014. NCHS Data Brief (219), 1–8 (Nov).
Dietary Guidelines Advisory Committee, 2015. Scientiﬁc Report of the 2015 Dietary
Guidelines Advisory Committee. https://health.gov/dietaryguidelines/2015-
scientiﬁc-report/ (Accessed August 29, 2016).
595R. Tabak et al. / Preventive Medicine Reports 4 (2016) 591–596
Echeverria, S.E., Diez-Roux, A.V., Link, B.G., 2004. Reliability of self-reported neighborhood
characteristics. J. Urban Health 81 (4), 682–701 (Dec).
Frank, L.D., Sallis, J.F., Saelens, B.E., et al., 2010. The development of a walkability index:
application to the neighborhood quality of life study. Br. J. Sports Med. 44 (13),
924–933 (Oct).
Gorber, S.C., Tremblay, M., Moher, D., Gorber, B., 2007. A comparison of direct vs. self-re-
port measures for assessing height, weight and body mass index: a systematic re-
view. Obes. Rev. 8 (4), 307–326.
Hoehner, C.M., Budd, E.L., Marx, C.M., Dodson, E.A., Brownson, R.C., 2013. Development
and reliability testing of the worksite and energy balance survey. J. Public Health
Manag. Pract. 19 (3 Suppl 1), S105–S113 (May-Jun).
Jeffery, R.W., Baxter, J., McGuire, M., Linde, J., 2006. Are fast food restaurants an environ-
mental risk factor for obesity? Int. J. Behav. Nutr. Phys. Act. 3, 2.
Kerr, J., Frank, L., Sallis, J.F., Saelens, B., Glanz, K., Chapman, J., 2012. Predictors of trips to
food destinations. Int. J. Behav. Nutr. Phys. Act. 9, 58.
Kestens, Y., Lebel, A., Daniel, M., Thériault, M., Pampalon, R., 2010. Using experienced ac-
tivity spaces to measure foodscape exposure. Health Place 16 (6), 1094–1103.
Leal, C., Chaix, B., Mar 2011. The inﬂuence of geographic life environments on cardiomet-
abolic risk factors: a systematic review, a methodological assessment and a research
agenda. Obes. Rev. 12 (3), 217–230.
Moore, L.V., Diez Roux, A.V., Nettleton, J.A., Jacobs, D.R., Franco, M., 2009. Fast-food con-
sumption, diet quality, and neighborhood exposure to fast food: the multi-ethnic
study of atherosclerosis. Am. J. Epidemiol. 170 (1), 29–36 (Jul 1).
Moore, K., Diez Roux, A.V., Auchincloss, A., et al., 2013. Home and work neighbourhood
environments in relation to body mass index: the multi-ethnic study of atherosclero-
sis (MESA). J. Epidemiol. Community Health 67 (10), 846–853 (Oct).
Mozaffarian, D., Hao, T., Rimm, E.B., Willett, W.C., Hu, F.B., Jun 23 2011. Changes in diet
and lifestyle and long-term weight gain in women and men. N. Engl. J. Med. 364
(25), 2392–2404.
Sallis, J., Owen, N., 2015. Ecological models of health behavior. In: Glanz, K., Rimer, B.K.,
Viswanath, K. (Eds.), Health Behavior: Theory, Research, and Practice, 5th ed
Jossey-Bass, San Francisco, CA, pp. 43–64.
Sallis, J.F., Kerr, J., Carlson, J.A., et al., Jul 2010. Evaluating a brief self-report measure of
neighborhood environments for physical activity research and surveillance: physical
activity neighborhood environment scale (PANES). J. Phys. Act. Health 7 (4),
533–540.
Stokols, D., Grzywacz, J.G., McMahan, S., Phillips, K., 2003. Increasing the health promotive
capacity of human environments. Am. J. Health Promot. 18 (1), 4–13 (Sep-Oct).
Thornton, L.E., Lamb, K.E., Ball, K., 2013. Employment status, residential and workplace
food environments: associations with women's eating behaviours. Health Place 24,
80–89.
United States Census Bureau, d. Metropolitan and Micropolitan Statistical Areas Main
http://www.census.gov/population/metro/ (Accessed August 29, 2016).
US Bureau of Labor Statistics, 2015. American Time Use Survey: Charts from the American
Time Use Survey. http://www.bls.gov/tus/charts/ (Accessed March 24, 2016).
Willett, W., 2012. Nutritional Epidemiology. 3rd ed. Oxford University Press, New York.
Zenk, S.N., Schulz, A.J., Matthews, S.A., et al., Sep 2011. Activity space environment and di-
etary and physical activity behaviors: a pilot study. Health Place 17 (5), 1150–1161.
596 R. Tabak et al. / Preventive Medicine Reports 4 (2016) 591–596
